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A.A. eqbaqr

6. ] JssH BflsdBdL Oydd ddzO hdssej ¢ S &
ZCOLOdzdzr = o . §. 3, 4] Iddztsoe: z ~¢ {fctgjdijlsl
CstcdIsBBO tsMmistctseo dzts?2 dsH J dzd .

7.1 JssH BYflsdd3dL Oydd dO thdtse j ¢ st dz.
d di3jIssHO dzj dzOff tc O9 dzj dzdiztyf dst® | fq dzidzy @ I dets
ted Is &30.

8.[] jssH c¢cMmMjtesese WwWhdC O dzO-¢tefjdsle d dzfif Tz
CaH@®LOISO, BBjMfjuydooOosh jeis ftshmistotsj dzad
dzd JdMmMmdziHkz]j Bsets syl Mho.

0. jlssH OoltsdiOldyj MSts2 CdzOmMMdW d< Oyd
sdddL Oyde ddzsetstsBtcOL dw Mots2Mmlse B
HOtelsdL Oydd d Edd¥dSsoydd) .

10.s s 3B d dzd tc ts €3 P HztizA 2 sBjMfjyde O h d2 i
Bdztsy j Mlso O 9 OtedOdzlstso tojh jded?2, ©Oolstsc
fpd% dcoyde M femdjnkzs"dd KOM"IsOB dte
]l sHtsBdzr | i IsBHT fwLotsdzwels tsftej HJ dzd
s Isd d30dz' dz' § fedgpPoejjded W dzO

dmMfsdz’ L s Oded™w Ibisdzt ¢ 5 Mots2MmMise tsBI
Mots2Mmlse BI jCIscl Htodz@p 8o Po yO@ig gz
- Mtse ¢ Eftndetis@linise B jClstse d dzOBBtCO
Mlso © ¢ Hotgj HB s NEtcOdz! dz" &3 Ctedlsj tod
Bdtelzj 3" B & ~"tSH] wiNMjddw L OHOyYd C
L &2Oyd dssmisd yOmlsdzr = Swdlsjtedyo ¢0OyY
1 jtwjydmdzj dedz" | dBiIstsHr wodzwe Ismw ( dal
OQolsstetse d LOMdh jdzr Mtslse jlsmisealze h d d3
rdzv  tsedMfjudddw oL By dshisd oMy
sBtojlsj dzdw dzQe" Ctso tojh jdedvw (JtOCIsdyy
ftetsd dzdzt flstcd tots 0 O dz’ Msslse jlsfmiseazs M d d3d
ftojHMIsOodzj dzgdWw d&3d d Isj SMlstsds. stetsdzjy Ist
IststosMisOlssydes f sHtctsBdats L dztsy jdgr o dn
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A. Oeysa
.A. Jqgoht
A. eqbaqr

ndYeaFE(dbFEy oeo9X¥nxd¥ag¥gYdoIEDYY eoa

> > €

31 ot dfuitrYyruwsodc JIURIRYTOARC Gf
(§) M RY o] R M R YU

AJdzo tOBBIST :
ftcdtsBtej Isj dad | zOo ' & sac j " jsdgdsvO dzts oCCHAO Y,
SfldddL Oydd + dzj d3j delstse s - dad ) JME JoE-ts ¢

[Mdzso dzr &3 C OIjestedwdsd Isjtstedd st lsd d3c

- i3sH j iz {-@Odiisig O toj Odz! dets? Mot C 2y «
dMmisd¢ dmmdzd Hiz] Bses syl Mo, f
sdud mMcdn LOadMmddshmisj 2;

- Sedljwd?2 COydmbe O, -qdqrakcwOl] PP
Oy jdedj MsosCizlf dsisd Isdd fipdsjo HOEBRIQ dz
mMitsets BI jCIO;

- B dZOMIs! 9 Ote! dtetso-Andech s € tfz @ tad & Ieftelzisg) |
dL d3d dzgj dzed v o fJtwtsyd My dhmdzj Hse Odad

- 56 e Odzd-@BORBG BOIsd yd MEtsy Htoj HMIsOo dzj ¢
edMmisd¢, ftejHjdvehda( o Migaz] j tgj dzdzkd
Yy dedw dRBsyjls o ¢ dzt yoOls: mw d B dzOMIis
2O ted B t6, otej iB¥) ;

- @B ssH STt @EdasqyddeO dzj f sfie) HMise
sBifMfjydoeoOsh jets HsMisdyjdedj L OH O
¢ts ( di3q dzd SQ Iscprety) - § BRY NisE OGO ¢ s5d M
dzd yj M sets tjh jdedw, FHiso dzj Iso tstew & f
BsoOdzd?2 ¢ fttsjSCllkz B jCIO.

Il sdzdz" 2 fjtojBiStc 9 Otcd Odzlstso
dbkzlsy d3gj ssHO L OCdz6 yojbsmw o ftsmdzj HS
Odzs s ME L@y § OO stetse  MdMmlsj d3

A3 dz ded v .
ulstcOlsjedv fs5d M OB jfhigddegye s o3 jtlsittej B
N
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g. A Ocyat
S99 X¥nyd¥g¥gYJOoIEDYY evoa A. A ] gphf
A. A eqbaqr

edmkzdgj 1.
1.1 OHOs Isfqpw dJdalsj tco Odzsdzs L oz dzj dzed W
dL d3sj dzj ded v .
L O0fted Bj o, dzj SBERGSHdBES SftjHj ddls!
COud Mo © MmdMmlisd d3
Z=5x2 + Xy-Ty*

ftcd L OHOdzdzr =~ dadzlsj tco OdzOn

d L d3j dzj dzd
0,9%< x <1,1%;

05p<y< 25V,

L 2Oy dzdv s f OtcOd3j Stctso :
X0=0,9; y=0,5;

d "Ocj du dj daj dad ™

dzOyoOdz dzr =

f O tc @dzj0181s wy= 0BJs 5 Is

%11

War waresaHea X1 Bapuayua ¥1

Bapuwayun 32

5 5 el el o |
| L *

¥
Pl b
| War samenensn B2 <2

Crpaverda NoMcKa peweHHA
mMeTefoM nenHers nepabopa

{ IMdmlscOlsjcdy &jlssHO tdd

2.1 sfMdzj Hs9 Ols j dz! dets HO9 OW HtodtcOn j dad j

Xi= Xo + dX;

Yi= Yo + dy,
or ydmdazvesls Stdbjted? Z, L Of sdpf dz®d0 dz'dz
Ud ded § midX*, ¥). Z

ydfies ydsdss ©OMYjlkO tOs ds ydfdk

HXQ E]/] http://izd -mn.com/ 14



. A. Ocys3r
ndYeaFE(dbEy o2coX¥o&X¥d¥a¥ygVYdoIEDYY evoa A.A. | aqoht
A.A. eqbaqr

[isHEd fodkdscts §jttjBstd LHEGB S
s = LOedMmddsmisi 2 M yd ksl §idd tdj d3jOdz
sftejdzj dzedd FOLOCIljtcO® dL djdaj dedv 50 jt

1tod dzOdzd udd Mmozsy dr 7 RO BOLd Y MS ¢
diMdzj Hkjd & %OCktstts ftoddjdj ddj 1 It
s5tOlO® BOh ddzdzsets o tej d3j dzd .

[ftojHjddls! OBmMGd sd' 2 &GOS M dBzd W
hj2 fdzjHkshd2 odH:

Z = 2.3-Sin(t-x) — 7.8-Cos[2.6:(t — x)] + sin! t.5.5%
HdzZv HJdOf OL s5dzO o toj d3j dzd

1.3 <t<26
d dqdzlsj o OdzO dL d&3j dzgj dedv OO sStc©® m:

125 =x = 25

tdnddedi
1. JlossHdd ffjtoj d3gj dzdz" § HzW 5B BL dz2OyJ dac
B secsemdzEEdY LOHOYd IOSCdhid §f OttOd3] Ist
ftesyy Mmm, wodwelsmw t d =.

toun == 1.3 tmax := 26 X = 12.5 xnax = 25
2. JlotsHdds §jtejdgjdzde” j, GwjHjdweEhd]
LsEdzO 9 Ote! qtekzy 3" » f OLOW] Istetsea . | { tetsH
By et | 6OIsd aalts ! d L d3j

it := 10 =5 1:=0.1t 1:=0.x

3. [eOdedL zjdz dzgjwodzr 2 ydedz or ydmdzj ¢
f Otc Ods} dxis ts @

tmax — toun | _ XINAax — Xim | _
= ——— 1+ tn Xj 1= ————j + xmin
it ix
( \/]
H Xﬂ E\I/I http://izd -mn.com/ 15
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ndYeaFE(dbFEy oeo9X¥nxd¥ag¥gYdoIEDYY eoa A.A. Jaqoht
A. A eqbaqc¢
0
0 1.3 £19 &Y
- 12.5
2 B.24 15
3 8.71
=4[ 111m 17.5
X =
5| 13265 20
6| 16.12
7 | 1350 22.5
8| 2106 55
9| 23.53 - /
10 26

4. [teOddLbkzjd3 dzgjwodzr 2 ydedz o ydmdzi c
WS ydd sSlCddco Z.

i = 2.3-smitpx;| — 7.8-cos 2.6-1t; — x; |:| + .f::in[l tilz-i-l‘{' |2:|

Z ] 4
a 1 2 3 4 3

4,734 4,636 -0.099 1.99 -3.87 -0.938

6,92 3776 2257 2277 -0,929 -2.199

7,799 3131 G665 1,929 333 -2.828

3.679 4,524 7,139 2371 3,34 -2.427

Z= 9,533 3,733 3.193 4,313 3,289 2,438

10,566 5.974 £.241 7,106 2.884 5.662
0,774 £.831 6.127 0,264 2.627 5.175
8.292 10.266 4,358 0,425 4,450 4,493
2,396 2,495 6.523 7415 2.429 2,859
5.952 0,104 7.362 5,195 10.058

W~ | @m|A| | W=D

5. rdv odLEZOd dsct OdEdaf s@ @Ol E® % @Ho
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8. A.
ndYeaFE(dbEy o2eco¥X¥o&¥d¥g¥ygYdoIEDYY eoa A.A. Jqoht
A. A,

Z,Z

tdmMzdif s ten dzsis: dMmMmdzd H Iz d3ts

6. Atteidiekj i WkdSydy fsd Lse Olsjdv
BOC M BOd descts L dzOyj dzgd™ WkdeS ydd 6
CO®Rj stsso .

zmax(it,jx,t,x,Z) = [zmax < Zg g
for 1 0.1t
for jeO. x
zmax «— zmax if 7 ; = zmax
zmax < Z; ; if Z; ;> zmax

tzmax < t; 1f Z; ; = zmax

- S
XZINAX <— Xj lf Zl,J = ZINax

Znax A

tzinax

\ XZIAax
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g. A Ocyat
ndYeaFEQqbEy o2cosX¥oxyd¥qg¥gagYJqoIEDYY eoa A. A ] qoht
A. A eqbaqr

7. JtcOoddLbz B eBgOEEtefij ® ddY &OC
slsC dzd S O.

E = zmax(it,jx ,t,x,7)

[ 10.566
13.05
L 125

K=

l ™ 98H:

fts tojLiEzdz sOIsOd3 tcOMyjlstso sfftcj Hj dzj dzr
sCdzd SO d Mlse jIstg®s e titf gzt s tein j dzd W
f OtgPIlstctso :

Zmax = 10.566 tzmax = 13.65 xzmax = 12.5

101 ¢ R

{ftedH]dzdls! OBMidz Isdz 2t IfORIEJQ@B e 30Uz jdk
qadzd ¥ j2 MmdzjHkehd2 odH:

7 = 22.13-Sin(t-x1) + 71.82-Cos[2.6-(t— x2)] — Sin'x1%.5.22%°]
HdZ" HJOf OL 5dz0 o 16 d3j dzd

531 =t=<12.65
d ddzlsjtco Odztso L d3j dzgj dzdw  OtcORj stetso s

132.5 = x1 = 205.7
375 =x2 =727

sd1ruvt {2130 1Lyt de3
1. [fdetsedz'r | CObjetstedd Ijtstedd OO
dzd v .
2.5 dfse OV fsMsOdseatO LOHOYd sflsddd
.Mz dets] MtsH jtey Oded ] By IstsH O { ts5dzdzts
4.1 O Odzlsr WdSMOydd iflsdBod dZscts
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g. A. Ocys3z
ndYeaFE(dbFEy o2co9¥n&¥d¥ag¥9gYdoIEDYY ®voa A. A. Jqoht
A.A. eqbaqr

o jlsMmlsoks hdn jdikz §OLOd)lseso &BSHJ C
dzd W .

5] d&zdwdzdj "OEO HdMCtejlsdL Oydd 1§ OteOc
dv Ctedlsjtdy SCOyjMmkeaO fsyj Mno.
6.[YyjdzC O yjdzjssetOL desfisd 4§ ted dgj dzj c&

1.1 jIsto] S Shdse ' OolssdizOIsd L Oyidsdd jfote ts ju
19821295 .
22002 dzH 1. [ flsddzOdz detfy : § b jaG2As7d2B il ©
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. A. Ocys3r
ndYeaFE(dbEy o2coX¥o&X¥d¥a¥ygVYdoIEDYY evoa A.A. | aqoht
A. A eqbaqr

4, [ UR[RY ODAR 1 0t ¢ vt [] 1

AJdz2 teOBTSIST :

ftcdtsBtcjIlsjdedj dzQeor™ Ctso fsMisOdzso Cd d
tese ftosyj MO, fdMmr o Oj B3tse s BtsH j dz' !
Odz' dzr = EktcOo dzj dzd 2 .

1.1tcd ftesj CIlsdtctso Qagda@ozdi tiztg iz Gmtoe ,Isj
oMjeHO tjhOslsmMw L OHOYCd, me W L Odzdz
sjtedmisds sy mMmO. vdfser 3 o 11Is
yd mMséts?2 sfbsdBdL Oydd, LOHOYUd tfilsdc
BOdz! detse 5 2 ff OO dzferOdiif . [ MisB § dzdats i
Weodzw jIsfpw f BHyddzj dedetsfls! OOy Istets
desflsw g dL Rj daj ded™, tsfdMm" o0j & n,
FtcOodzj dedw dsd. 1 Btsdz' h ddgflsea j MdzzyoO
yd MMO dzOr Gilptlzets  gedzsB H W W j 6 dzyd Odz!
2.[Bhd2 ftsHatH € tjhjdd® §tHBBA A
ydd LOSCdzt yojlsmw o Istsd, Yylsts © K tsSH
Mo ® ftosyj MMO dzgj sBrtSH A tslsMmdzj 3 ¢
B stetso tej " jtad si3" defg § dgdz' =~ H W W
dzd 2 . lted 13 ttOmMyjls ddzlsj ctcOdz' dz
tcOMf OHOj Isfqw dzgO f tsMmdzj His9 Olsj dz' datsfls
Bj dzelsdz" ~ne ftesyjHlkzte, O wBhd2 ttOMYJ
YyjHiztes?2, B3I Mp) Odaz®Mmof L+ &BiyHE
ftesyd HzteO®Rd o ydfdzj ded ™ .
BrdW¥ Wit dzydOdz dz d3d dzOL ™ 9 Of s P, UstOE
dzi dL o jMmisder 3 wodzwe Isfqw WEkdCydd tsH
ZOtWHE f deddsd o kZtcOQodzgj dedw o - tHmW Iy

dLoBHAz | .
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g. A.
ndYeaFE(dbFy oco¥o&xdq¥qg¥gYdqoIEDYY eoa A.A.
A. A

Ocyat
] qoht
eqbac

t OL dzd yor Is 8B Cdzgtso jdzdz" § ruv d
[ BT Cdztso j dedf'tojsdrw sHdz" | © EkZtOoc
fts SHd®BEz fjtj dgj dedets i3kz .
LicOoadzj dedw o YOMmlilsdzron LkifctO® dfizj alds|
ftesdLoeosHdz J 5 dzgi MEtsdz S5 4
1 sdz h Ovw p@Msdzse WdL dSd Wsttdik
B"J LOHOYyd d&sHjdzdtetse Oddw d
Yyddedjdz fslssCseo 1 dzgjteedd, HodY
d dmmdzj Hise Odzd ¥ MmdMmisjdz rv. [B
odls! o BM jd3 adH]

Fit,y,yo6) ,= 0

ddaf tcOLtcjh jdadesdz tslsdesmd s dz' dzts

yo f(&y),

GHi-dzjL OadMmd B3OV f jtoj d3J dedzOW  ( ¢
Isd ud ded v §tetsyj k), z-edzj tsa Mo jj dy Isfifak:
dzj L Oo d d its e ts iz glyeltj- 5 jo tzdets & t5 H dzOyY
F-LOHOdzdzOw W EdzC ydw f dsite@ HHO dfdgQej
Holko dzjLOodMmddsr o jtej o) dadz’ 7 .
r dzw tojh jdedw v dzgj sBrBHJABE L ¢
R4 dedets?2  d/ ddzd J4 WhkdSCydd HdzV
B2 4t d3d dedzats 2 . [ Mdzd 1 Isd HIH
fcd BHdSd L dz20yd dedd dzj L Oo d md o3
ZOL " 9 Oj sMmw  dzOyOdz dets?2 L OHOYJ 2
&, LOHOYJ?2 sthd. [Mmdd %xj b&f
dzj 4 L dzOyd dedW e~ dzj L Oodmd s ¢
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ndYeaFE(dbFy oco¥o&xdq¥qg¥gYdqoIEDYY eoa A.A.
A. A.

Ocyat
] qoht
eqbac

90jIsmwv CtcOjagtdld Hs Odzeafils J dz' o
9 08 Isfqpw  dzOYOdz' dz" di3f ¢ tc & dzf 1§ &j &3¢ 2
td"dddd r1ruv o Mtete] &gf dzdets? (16
yd mdzj dzdz’ 3d udfmdzj dedz” di3d B3 stsH O
o0dzdw Istsets dqdzd Jdetsets BB ssH O
dzd ydlz' W OC sstetseo, BHABROSC, o dz¥ B
MetsB tcOL dzgts dzd M ¢ stsdz Mdzz yoO, , (
sdets J H JdzMise j dadzts.

I f.0S¢lduimédn ftoddztsy jddva d
Gsh Oetsor j diBjlssHr twjh jdedw ¢ sH
[Hdsh Oetsor j yd mdzj dizg@ > HBjj dsdsH *
stsyS¢d tojh j dedw dimf sdz L ¥ Is ¢
ftcJHT HEM jd&3 P OGj. [ded ftoj HdAZOL
s fteWHECO (fBEGGWHESE ULV Bt
dLoOoBHAE?2) . S SH dzsh Oc s &3 s
sklslsr, o f(bidEOYdY toj" jddV
JLotsHdIsmw Mdzj HEe hdd3 SBtOL 503.

[JItsH ff jtcotsets fStcWHC O (d&3J IstsH
dy/dx=Fx,y) & x=yi+1-yi)/xi+1-xi),

GHyHl-tej M jded j [ztc Qo xizjl.dzdVis dz© dis@wy €
dd3j o

(yi+1-yi)/(xi+1-xi)=(yi+1-yi)/ h = F(xi,yi)

d dzd

yi+1l yi+ h* F(xiyi).

RMY sdz! L v L dzOdzed 4 da@yP diz Odgts § dzts
dzdils! fMdjHiks M jij ftededdyjdd],
Yodedw ftetsyd MmO tej M J ded v .

HXQ E]/] http://izd -mn.com/
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U. A Ocyat
ndYeaFE(dbFy oco¥o&xdq¥qg¥gYdqoIEDYY eoa A. A ] qphi
A. A eqbaqr

[ jlssH olststotsE ts
yier = Vit h* F(Xi+/2,¥0+1), [ JIsBBH YJlseo jtelst

yiQ = y + h/2 * F(x,y). yier Vi +1/6(k1+2k2+2k3+k4),
k1 = hF(x, Y,

[ JIssH Istej Is' | ¢ tk2=hF(X+h/2, y+k1/2),

yir1 Yi +1/6(k1+4k2+k3), k3 = hF(x+h/2, y+k2/2),

k1 = hF(x, ¥), k4 = hF(x+h, y+k3).

k2 = hF(x+h/2, y+k1/2),
k3 = hF(x+h, y+2k2-k1).

]l tMmdese ] ofMjr BHdsh Oegtsar 7 d3j
ydd o GWH uUvj2dazstto, 9 Ctsktttd
h OBOtc G Iz dyjodzldids § fkjod@ddzs Hus] Is j dz! dzts .k
ZOL " 90jIsMw fteWHCtSE d&BjlssHO.
dqdsd J Is tkisltew H €
[ JIsBHT olststetsc s, stej s’ jets d
COYHBR POy dLd3j dzgj dedw Otecc Iz d3d
Yjbsrtejnma or ydgmdzj ded?2 WEkdze€ ydd.
MOtOCIsjtedMmMisdE O g lslsH s { kdze |
T [ jlsHT dmf sdz? Lz ls Hdzw Mo ts
stsdz! ¢ 5 IsjCEhj2 Ibycj d
ftcJHT HEPN R Iyt On tWOMYJ Ists¢
dr ftedd3j dzj dzgdj H W dZOYOAZO
Ti16 b2 yj fwduddd fJtdrnBH(
Wedd e (nd y) OlstcOydo Ols zO 1
o 6 d3j dzq .
T RN sdz? L W dJdeW stedzgOyde Istsdz
hjddw, 1Id djlssHr Lo tsdw:
GO or" ydmaozj dzd?2 h. 1 tod B dzd ¥ 4
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] qoht
eqbac

2O ftcOoddzj s tsdzdzO sy :k3)/(kifryde2)
MisOdeso dlsmw Btsdz "dd&3 daj ME sdz
tcso OdegdwWw dzj sBrtSHd BB EkZd3j dz' h
T1J4HBMOSSC s d3j ssHise Wo dzw j
wodets?2 tsyjdeCd shdBSCd ts6 tcOdac
TtdLEd sOIsT tihjddY ot ddasc
ddzls § 6 ted thiso Pdztfiey ot fiplds” j Mls o dzw ¢
tcjLEzdz sOlse, §tsdzizyj dd -:
fsfdzj Hizs M j 2 IshsdySHfo Endzwh @R Gsays:
fted {1tz ©WOLdRIJYO o tjL kzd
stsydesmils: or ydmdzj dzgdw (L OH O¢
sts " Oc¢ Edjodd hdFLIO o CHOSC f O
10dBtsdzj j tOmMf tesMmistcOdzj dadz" d3 o
Bj stsH sfAddiEsT ] yjlso jtolssets ftsteW HS
l AtH] tjhjddw LOHOYd f we dzw
s tOfMMmydlsOdzdzr = Issysc On IstcOJ CIs
dzfj dMif sz e 7 d3j StsHOR .
Cch Oegtcoar n dBBjIssHise tMdatse Odzts d
ftcjJH" HEZP R or ydmdzj dedw s . [ dzv
ftosedetsL © d Ctstetej Cydd. 1 51 Ists
ZOL o Odzd j I3 3j ssHBse HtosegdasL O d
Il silydzfd tls tSHdshOetsor n @i IstsHT
sB ZOH Ot Is Meoas2Mlsotsds ¢ MOBsMIs Ot
fsdz Lso Odedd dOYUOdz' dz' § Istsysd
or d@gd 3 stsH O3 .
[Brydes fted oroetH] Wtttdzd 1t
ZtcOo dzj dzd ¥  tc O P B3OlsdexfipjCi¥fiis  Ste d B
Gtedtoctso Odad W , O MOkd Wstedizdz -
tcOL desfilsdzr = d3J ssH SO .
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ndYeaFE(dbFy oco¥o&xdq¥qg¥gYdqoIEDYY eoa A.A. | qohi
A.A. eqbaqr

MOteOCIsjtedMmMisdC O iBj ssHise 1 tosae dz

Tuv0¢ C0OC ®BjbtsH' dMisd Lksls
dzj dzdzr = bsy¢oOn, I M dr
FtcOdedzy. [ HBZOCE 5 LIsts2 ¥
a3d ydz' .

T1ltwd d#etsd3 dLd3jdzjdzdd o dzdy
otcOh Ols! Mw ¢ -BglslsHOd t kzdze j

11 COyd Mlso § fsBsydzse s f tots|
syjdz¢ O shdBSd or ydfmdzj dad v .

stsyYyd sOdedjy d3j IstsHtso

l sL idsy desisd tasfigBeises | dedprdd s
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4. lesdLosHdlmw Byj & O ksydslsd
BJdz! stsdzg@ 2O HYgbBdB S jE@RyyE - (§Jjtco OV
ZOyOdz! dzf d3 L dzOyj ded 4 os) ©0Odzj 4§ i d M Odadz
“zyj v bHb ZEEBsWdlijrd SOO. 1 ft

mMBdzdy J dzd?2 t©6Oodes 3 . .. 11.
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vjdzts, SBEOHOYN || &OMMEs2 [ MdjHbk]
Nidedw o Ctsdzj ydetsj LO StOlsyO2hjj ot d
LOdzO dz0 tedmbzdSj 1) :

- Hody k2 O nHIszOd L d3j dzv § sw § t5 o HiasfdE 2 ©
- 9 d&OYOd desds d Stdaj ydesdd § sdzsy j dad v
ftedHjdzt detsy L dzOgdaedz) ddf dzn ol g dL c
sz 1daB S s

[ftejHjddls: LOSEBd ftOs dj dd¥ H dd
ks h j2 fddr ), eBjMijuydoaOshd?2 Istjsl
dz ' j] LOHOYd fHtoddawilsts dzOL ' 9 Ols! L OHOYO:

t 4 Mddedd
1. [ mdzso deeyd fifffifsQ dis O o dzj dzd 2 H o d Y
u=FM:; x'=u.

2. uBftwy jdade §  J tej d3j dzde" | :

yi-fpstsise j Isfisoe iz jusy.fff tict lsipj jdistipiRe 2 jds .

3. AkzdSydw | Od3d dz' IstsdzO

H=y:F/M +y,u.

4. wtsftw)yjddov Mdihksj ko

yi =-pH/pu=-y,  y2'=-pH/px=0.

ddzj HS9 Ols j dz' dzts:

yo=const=Cy;, y1=C1-Cot; C,Co-f SMilstswWdzdz" § d dzlsyd

Il bkijtstedd BGfflsd®BOd dzsets B' MistetsH § 2 fr
sflsdd3Odz! desets BT MistetsH j 2 Miseadw MmEh j Ml
dz" =, dzj tOodz 2 dgzdz¢, Ists HdzW dz¢¥ BtsSG TS

H(y1, Y2 U, X, F) = L=const = max H(1, Y2, u, X, F) >0.

vstseHB=YKM+yummdzj H Iz jylsF/M =HIsg,u=K> 0, t
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F=MK/y1=MK/(C;- Cot).

v O FEwCdzw j sfqw  dzd dzj 2 dets? EkB' 9 O8 h j 2
L dzOS dzO ddzlsjtco Odzj Hody J dzd Wesdeld Isg Hzdz il
dzts , sts d WEkdSydw EftcOo dzj dzgdw H tsdzy daC
sOS¢ )] dgj BftSdzjj] BHSEeB ©WOLO. RL s
T WEdS ydw bkftwOodzj dzdW HBdzy dzO d3j dzgv Is!
jdB3 LdzOCO fjtcots?2 Mftewy jdedets?2 § jtoj o8
1T BOMIBzE WwEzdsydd 1 OB3d dPslsidgd  fHs fifdsydte
9 CO)YH'™2 dmsdhkjdas otcj di3j ded bk tcOo dzj dzad
dzts?2 o j dzd yd dzj .

Fae
IFi @ ne(X) F(x)+= Fox).
F(x) By
|
X ) -
\ (=) "
- F (x)

t dmMizdis§ d DG tc O B3

sdzjHlzjls Sldkjldls:, ybkt dL %d.dyjf
ZOyodzO Heody jdedw EZftcOodzj dedj Htsdzy dets |
sStstedstsy J dzds Hody JdedW HEBd 2O B' Is! 6O
ZOUOd dscEts Bsdj dzsO ¢ Bk @l HiEsBO&HE
bftcOo dzj degd™ § 5C OL Odzts 20 tod il dzl | .
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101 ¢1 RI

[ftejHjddls: LOSCtsdz Mddizseasets Ef Ok
Zyomls¢j HBtesecd o 1 Cd3, JjMmdzd ftejH] &
h Ol 100 GCd&3/ y. uvbted3sy jdedj H o dfdagdd
zs?2, o jddyddzO Ctbtsttts? s steyd sdzOdz
MO OoltsksBddY ©Osdk® 1000 C¢, Ctci W
0.56. (0OMAtH Gets yjets o] seydsdOd
tedv tflsddizOdz dsfmisdlsmddg @ sz ddg® stfizji © jsc

sdruvtdf?213r 1Lrife3

[Mdesoa dzr | MsMisOQoadzws hdj Odze sted s BO
[ ilstsH fsMmMdziHts9Olsj dzt dzf = ftcdBdzdy 4 d
AOLBo " § fjtoj dgj dedz" j, WOLBoaB] ftetsf
AdLdud mMCd2  ndpr OBy df dsdsSdatd

AndLdud med?2 Mdr Mz Msftewy jdade” = o j t
stedlsjted?2 flsddzOdz desmisd © L OHOYO~
[ MtsB § dzgdetsMmisd g h jdzedw L OHOY ¢ Isdd3C

N o o kM oD RE

1.1 sdsevedds [ .4o., J1tdswdnSd2 I1.,.
[ Olj B30I uud MEOW Isjstedw Tl Isd dgoEy' d
392 f.

2. Y jtedeszm! €58 A. [ . [yddedoeoOdzdj WOL ¢

misd d&5. [ jlstsH 1 dzdzd ff
sdHBp.: 10290201888 .
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g. A Ocyat
S99 X¥nyd¥g¥gYJOoIEDYY evoa A. A ] qoh
A. A eqbaqr

Mezdss 1) ;

Sfted HJdzj 2O yJ dz2 sflsdBdL Oydd;
SftejHjdzjdr fjtejd3jdedzr j] HtesjCldtets
SBOL R EfHtePHpEsdadi | L doOoyd ddwy (f
ftoeddzd 30jIs dMraBHAS] L d&Oyjddy Ot
Jjots dLdBjdej dzgdv o ddalsjtco Odzj tsls 0. !
St HJdzj dz¥ BeteOdzduj dzedv i3d dzd BBz B
(56t Odzd U j dzd Wis fiplisoctolsO I ts ttdsL jozd y dz' o3
ECOLOdz 90tedOdzls dlsjtcOydsddzsets f to
B ded B L Oyds yYydmdzO Ftesdd ) zlstsydz -

v OB dzdiy@ mlzts dilsj tcOyd?2

i Onmimitsatn A x
Napamerpol | 3amevarue |
~ BeINOAHHTE Kavectso-

@ _ﬂﬂl-lenlg
= Qpﬁ e ®Cravasprrei
@ _;_.UOrp]' = O Beicokoe
e

R MNanka :

ONMpOBATS PESYALTATOS I ‘ i

liis

{ {fMzdeisDdso CO o Otcd Odzls O

H dzw
fdted i3i dedz’ =

o Otcd Odzls ts o

Yy d M dzts High Standard Quality
tc j o34 dz| Quality
1 3 N/A
2 9 N/A
3 13 N/A
25 15
5 1 21
6 49 28
7 5 36
8 N/A 45
9 121 55
0 61 66
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ndYeaFEdbEy ocoX¥o&¥dqEqg¥9gYJqoIEDYY evoa A A ] aohi

A. A eqbaqc¢
1 177 78
12 93 91
13 N/A 105
14 N A 120
15 N/A 136
16 85 153
17 N/A 171
18 N/A 190
19 N/A 210
20 N/A 231

- MB OdZOdziNd tets 9 O dz" Hd Off OL tsdz 9 Ote’ d
CtcOBRBBO, s oMi?2 ojtesWisdshmisg i g miEt
fiod tIssd dg ofMj MByjlOdd” ¢j sdj
Lduyud MS¢d tjOdzdLizjd" &3d. 1 ftetslsdoe dz
dzdw. [ 0dzjd MAzinHkjl Mitwicj SIsdteso
dzj dzd v, Ctbtste’ j MdzjHlEZzj s Sighiletseo O k€ (

- fted twihjddd LOHOYd S dy s mMdes?2
9 dzgj J yOMmlsdzgr = LOHOY HBdy jdz dMmtf ¢

1l { RI [
] sMisOdzsa €O L OH OY(d
{ftwiniddls! ©flsddBod' d& j GJBsd3d stedud fr

"d4 B3d dzd 3d L Oyfdzy s SO TR H O dadz'te] ) 2l
s &zd yo~ 2, 3, 4.
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- 270
20",__.— —
| b= 20
i )
8 I
T O N
8 NEN
t Mz dgrM~3SH dEBs H | dz!
v OB dzdiy® 2 Miso © d3OIs j ted O dzO
R Y Miglse O ) d20uJ ded [ Hdded y" g
toj a¥
[SHEd BEGLc 1.9e+011 N/mA2
st WWdydjdls 1 EzOMmMmt 0.26 NA
[BHEd MHedcO 7.8e+010 N/mA
[ Offyso OW f dzsls dzsfyls ! 730 kg/m”3

ltiejH) &z § tetsydastip g dat 4480 e+008 N/m"2
ltejHjd sjClyj misd  24128e+008 N/m"2
sl WWdydjdals Isjfdztsel 56 05 /Kelvin
uJ ff didse SH dzsfls! 38 Wi(m K)
VHJ dz2 dzOw Isj ff dztsj &3¢t 440 JI(kg.K)

U OB dzdig@zls3 tco Odzr dL dgj dzgj dedWv f Ot Od3] Ist

1 OtcOBj sy dy dzd?2 [RMAH {1 jterdzd?2 Eto
tcOL o3 todzl o j dz Ztco j dz
DV1, &d5 |5 20 30
DV2, & |1 20 30
DV3, a5 | 50 70 27
DV4, A |5 30 30
DV5, &d |5 20 20
DV6, d3 |610 610 1500
v OB dzdig @z04 JsazdeO dzd y J dzd 2
1 Od d3j dzts OO diggtgdy Is 't 1 20y 4 dzd J
LL dizto 5] dzQ/tpridisgs jnde@Pjs,d ¢ O, 60 < N < 200
] jtco OV MBMmlse j dzdzOW yGHglk 500 <F< 100
1 OctelkzL SO, §tsMmdzj HisO Olsj dz 20
Ve,
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tdhddedd.
lL.aAstedddqtelz j &3 d toiyld Ggjddyy jJLMEEHEB UYL O dzOdzd L €
Bd. 1ttt wjhjddy ftcdejHjd dad
fjLEzd 5OIsT

R 3" udf fda [ifmbs | O [imbs
1 Of ew VON: 1 O 208379  (12.8821 2.94017e+007 (194.927 mm,
dzq § N4 dzdd V Nm*2 mm, N/m"2 -37.1699 mm,
Mises UL J dz: -542764 wuvL jdz: 1 -10.6374m)
mm,
9977
mm)
l1jtej &g URES: { Om (0.398627 5.12569€005  (233.089 mm,
hjdedj LEzdz st vl j dzz mm, m -47.3023 mm,
fjtej dgjh -86.6019 ovLjd 13991 m)
mm,
-49.9996
mm)
[ jWBte ESTRN: 15429  (8.18477 0.000177209 (195.579 mm,
ydw 9 do Odzj ck 006 mm, ¢ dzj dj dzls -50.1027 mm,
H WitedzsO" € dzj dzj 41.1481 19.6004 mm)
048 mm,
89.33 mm)

2 ABtecdzsdtclzj &3 d tjh Ojd3 L OHOYykz yoOmlstsis
ftedeodHjdr dzdyd.

{2 tojh j dad ™

stdazd ygth) Yo | J tey o4 GCdzH '
1 959.23 0.0010425
2 959.89 0 0010418
3 1993.6 0.00 5016
4 3522.4 0.00028 9
5 3524.6 0.00028372

3AnBtedddelzj &3 d tjh Ojd3 L OHOYk flsddd
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Snementel | 3oxms | Akanuanpoeate | DimXpert | Mpoaykre Office | Simulation | Mosepxsocty | -8 X
— ~>~———— . (
i QASHWB- P o A
% mﬁjﬁ_[ » :::mw-: Mm:» 5‘_‘; AQWHB- P o Ofs'%w
(¥ THR 30pbL HOCTOTHLA Mepose Boiare] (@
& Cnepean (a| Gcpmaronefasi | Srwemmes 204850y 5,6026-001 4
Q) Coepxy Wkana gegogeaspst 00474336 . fiﬂ
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v OB dzdig@zlsh tco Oz dL o3 dzd dzdv f Ot O3] Istets«

1 OtcOd3d sf1 Y d@RrRMatBH| I jtead [ Isdd30dz
tc OL d3] toc dzt 2 Ftcsdz'| Ztetso | L d&zOyJ dzd
Ztotso
DV1, d3d3 0 30 17,5
DV2, d3d3 15 2 30 22,5
DV3, d3d3 150 270 270 210
DV4 , d3d3 5 3 30 22,5
DV5, d3d3 5 20 20 12,5
DV6 , d3d3 610 610 1500 1500

v OB dzdiq@z08y j dzd V¥ BEteOdzd yj ded?2 d yJ dzd

1 Oddgjpdaded j , 16C ) 2Oy d dzd [ § Isd d3lz i3
VL dzse 5] dz/pric W
Mises 60 <N <200 60,3
MisOls JIC @,

1 Jtco OV MmMtsBMmiso
YoMk sl d Mz OO 500 <F < 1000 905
[ OMMO dqLHjd&Jw| 14, 206 ( d 9,370

= 210

.F;;g_% ;

12,500

3 4 #—%3‘ i)

I . ol
2 ‘jij%

t dmMiz dzts € s & MR} tHdfg dz

- R36

Il " o9aBBHT :

1.1 sMMlsQo dzj 20 d tjh jdzO L OHOYO ¢ i3 dz
Wz ) st SEteOded U dzd 2 dz0 KOS fd BOd
fjteoks Mmtefise jddks YOmsslsk.

2./ OMMO dLHjddw Edjd' hjdd f) 14, 206

3. ] Odzgd ydz' j] EfmMdzsedw L OHOYd or {f tsdzdzj
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sflsddidL Oydd H&Y dLHjddY o MmdjHcL
S BjL tojBjte BYjdsereHlsedOts d O dzls ;

- f) Hobkd" toj BteOiels ik CE@sdqO dls ;

- f) stej kW toj B toOdkdh oy STTRC B Bsd O dzls ;
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B (1 dxdg | 1j®BRG bt
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C 5+e/2
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e 20 30 40 X3
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r2 ra | 100 | 130 | x4
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2 80 60 4 130
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{ Mz dzZELOBEOdzls 15
v OB d&zdiyQ LEZzdz! sOIsT wWOMYJ Istse

] [, ¢ s ?d&V, & T5 S

1 2. 9 0.344 118.90 569.91 1. 52
2 4, 3 0.530 94.0 481.06 1.081
3 5.08 0 665 58.99 448.25 1.38
4 5.02 0.650 59.96 329.89 1.293
5 3.59 0.4 8 122.26 667.36 1.576
6 3.42 0.443 73.09 4 8.88 0.578
7 3. .480 122.33 678.6 1.626
8 4,94 0.639 61.13 332.24 1.249
9 2.88 0.373 137.99 687.21 1.731
10 3.73 0.483 67.61 357.68 0.621
11 3.85 0.500 91.03 464.46 0.952
12 4.29 0.556 74.10 395.28 0.957
13 3.68 0.477 78.88 434.70 0.737
14 3.70 0.479 94.17 539.64 1.049
15 4.26 0.552 78.34 411.79 0.976

I ftesc@nBBPH O dg3lsdzdfHy L dzO0Oy4 ded W

yJ mlse ©

U:=(1.252 1.081 1.387 1.293 1.576 0.578 1.626 1.249
1.731 0.621 0.952 0.957 0.737 1.049 0.976)
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f OOk stetso .
. XV0:= (140 60 40 130) . XNO:= (80 40 20 70)
- 1 sdzEyOjd ttjLbkd kO tjh j dadWw
S L0y EY Jolz j B 5T fOKOB] ke
ded Bz 3 L dzO W 4 ded ¥
WS ydd sSlCddC O (fsfdjHdww
(92.43
59.869
SA = 20.168
09.236
- \ 0.343
- Cdalstetsdz dzr 2 fiteiMmyudls d&dded Bz
- kontr =0.343
- Cdzstetsdz T L dzOyg dedw W Ekdz€ ydd
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[asameates i Ff Boundary Conditions
Parameter Min | Av | Max |Bulk Av Use | A =) P Goals
staticrressue v V] V] IRV el ?\ SG Min Static P 1
TotalPresswre W] W £ M in Static Pressure
Dynamic Pressure (V] M W] [£] M | ?\ SG Av Static Pressure 1
Temperatwe (Fid @] @I @ 0] @] | R 5G Max Static Pressure 1
Mean Radiant Tem; || [ 7] [7] V] )
operative Temperz ] 1P 1 @] ﬂ SG Min Total Pressure 1
Draught Rate 0 508 8 ©& | ,&‘ SG Av Total Pressure 1
Density G M % 5G Max Total Pressure 1
Mass Flow Rate o v ‘ ;
Volume Flow Rate & 7] ﬁ S5G Min Dynamic Pressure 1
Velocity 000580 @&, -1 5G Av Dynamic Pressure 1
Velocity (X) 0 56 Max Dynamic Pressure 1
Yelocity () 1 o B O (] v : ;
velocity (7) M AR M @ ?\ SG Min Temperature (Fluid) 1
Mach Number O Y [@] h SG Av Temperature (Fluid) 1
Turbulent Viscoskty £ |1 81 11 |91 n ﬂ 5G Max Temperature (Fluid) 1
Turbulent Time B BB ] v _:J ts T Studi
Tubuenttength [ FIFE EH [ .= racer Studies
Turbulent Intensity (7] (7] 7] [T v £} & Results

[|Turbulent€nergy 7] O] 0] ] [¥
Turbulent Dissipatic 7] [0 7] £ [¥]
Heat Flux o I (V]
Heat Transfer Rate F [¥]
Norrmal Force B ¥ vt
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General Settings ]
Parameter | Value
— Parameter Definition User Defined I
= Thermodynamic Parameters [@l Analysis type
- Pressure 101325 Pa
Pressure potential i@ Fluids
Temperature 293.2K ‘
= Velocity Parameters W Wall condiions
-~ Velocity in X direction 40 m/ds
-~ Velocity inY direction 0m/s Inttial and ambient
Velocity inZ direction 0m/s Q condtions
# Turbulence Parameters
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Integral parameters
Parameter Value X-component |Y-component |Z-component |Surface Area [m2]
Heat Transfer Rate [W1] 0 5,1481115
Normal Force [N] 168,920869| 168,848448| 4,94553436| -0,053542679 5,1481115
Friction Force [N] 0,148986895| 0,146730058| -0,024895666 0,0068986 5,1481115
Force [N} 169,066808| 168,995179 4,9206387| -0,046644079 51481115
Torque [N*m] 232748681 620462098 210,834874| -98,3932945 51481115
Surface Area [m"2) 5.1481115| 4.87239738| 211636E-16| 5,29499E-15 51481115
Torque of Normal Force [N*m] 232,550573| -6,24008314| 210,697198| -98,2217937 51481115
Torque of Friction Force [N*m] | 0,222715955| 0,03544215| 0.13747506| -0,17160087 51481115
Uniformity Index [] 1 5,1481115
CAD Fluid Area [m"2] 5,25048391 5,25048391
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Mpogonxute?

ErdE e

O

iar: | 2mm

un v Makc: | 40mm

u.lar; | 2mm

t Mz dzsCtc PR A&ztsy j dad §

YcTaHoBKa Ka4ecTea MCCNEACBAHNA K NaNKN

MapameTpbi MCCEA0BaHNS NPOEKTUPOBAHNS J

pesyneTaros.

fs5 MiswOl] ¢

Bl [R]$ [

_CBO/ViCTBA MCCIBA0BaHMA NPOBKTY... 7

¥ X

V Kauectso nccnenosanna A
e | B & i
BCero aKTHBHBIX cLeHapues: 352 1 Boicokoe Ka4ecTso (MeaneHHee)
' BbICTPbIE PE3yNbTaThI
tun: | 8w = Makc: | S0mm S | MoKasbiBaTh BHEWHMA BUA
;| 10Mm : Maxc: | 40mm = | L} MaTEpHanos npu npocHoTpe
' : pesynbTaTos
t dzdzEL" RBtc 9 Ots ¢ t dmMzdzEL" 2B8tc 9 Ots(
f s tc O Istg je"d jfdzd W f s te O Istg je"d jfdzd W
N [ =YER
CBOVCTBA UCCAIBAOBAHUA NPOEKTH... 7
v R
KayecrBo nccneosanus A
NpoeKTHPOBaHUA
' BbiCOKOE Ka4ecTs0 (MeaneHHee)
@1 BbICTPLIE pesynbTaTh
~ MoKasbiBaTh BHEWHW B1A
__! MaTepuanos npu npocMoTpe
pesyNbTaToB
i dMz2BsEr Bstc 9 OtcdOdzls© MistcOIsj G «
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MpocMoTp NepeMeHHbIX MpocMoTp Tabnnus! ] MpocMoTp pesynbTaTos ‘ E W \i} B
C6oit onTumusaLyi. 10 u3 11 cLeHapues 3aBeplueHbl ycnelwHo. Ka4ecTso uccneaosaHns npoekTposarms: Mpybo

Texywman | H; OnTuUm (0)| Cux pun 1] Ci n2| Cuy pun 3| Cuenapui 4| CueHapun 5
bok O S0Mm S0mm Smm 10MmM 12mM 14mm 16MM
verh U 40mm 40mm 10Mm 10MM 10MM
M i sanac npoyrocTi1 | > 2.000000 8.607660 8.607660
Maccat b 0.828869 0.828869
s(EIRIS|® | vwannene _sh_opt proustina N e B Gien s voiin
o vwa 2 , Vmn
&4 TR aropsL 3aNSC NPOYNOCTH 38NAE MEOHICTHT i Tun 3niopes CTaTHieckas AedopmaLya Redopmaupat
) _ah_opt_proushina (Mo ymonusnmo<<M «|  Kputepwi: ApTo 9 _ah_opt_proushina (Mo ymonuarmo<<M +|  Wrana gedopmauyr 827 474
+-[A] Npwmeuzrma {3 M 24 1 [A] Mpumevannn 3
5 (@) Aaramen (2] Barmcn
- (£] Ypatnenna (%] Ypasnenna
@ "ook"=8um @ "ok
@ verh'=10mm @ “verh"
$= Muran nerwposannas crans 3= Nluren nerwpoanan crans
& Cnepean ® Cnepean
QX Caepry Q) Ceepry
3 Crpasa S Crpasa
1, Vicroaras rouxa 1. Vicoanas Toura
o (@ Bobriuxa-Burmmsymel 5 (@ Bobuuura-Bermmmynil ESTN
4@ Beipe yrsl 384000 (@ B mamyTS1 34506-004
(@ Bopes-Bomanyrs2 l
352020 3172-004
320040 | 2883e-004
| 280060 . 2595004
255080 . 23076004
B8 3epranshoe orpaxermel B8 3epransroe orpaxenel :
ws 6 224100 @ wss . 2019004
B (O eskonss o & (ka6 17316004
I8 3epransnoe otpaxermel 8 3epranenoe orpaxenne
_ 160140 14426004
3 128180 :J . 1.154e-004
J r 8180 ¥ | 86506005
o ’  — '
e = . 64200 - 5776e-005
R Viccneaonanme 2 (Mo ymonuanmo-) 22 Q¢ Uceneposanne 2 (-No ymonuanmro-) 28950005
% Hacrpoiku £ Hactposien
24 X
_ah_opt_proushina (-[SW)/luras nerwpos) d _sh_opt_proushina (-[SW}/luTas nerupos il
3 Coeammenns T3 Cocmmenns
— f Kpennenns ¥ Kpennewna
28 3admrcuposanHbii-1 48 3agmccuposannbii-1
= (&) Brewnme warpyskn 1= Brewwnue narpysku
& Cuna-1 (He obwexr: 7000 N:) 4 Cuna-1(Ha obvexr: T000 N
Bcena G ceres
|- Napamerpes pesyneratos |~ Napamerper pesyneratos
~ alPesynbrarer ) ] Pesymrarer
[0S Hanpaxenmel (-vonMises-) B Hanpaxenuel (-vonMises-)
@S Mepemeriennel (-Pacnonoxenme pe: Y Nepemewienmel (-Pacnonoxenme pes
R Aedopmauusl (-3xeusanent-) opmaumal (-emsarent-)
[ \Banac npowwocrl (£0S ) 8 3anac npounocrid (-FOS?)

t Mz dz6Cf 26O C 54 W R t Mz dzc€f 20
L Of OO fidfdts ts y dzt HyWiBstedzOyd?2

/"M P\
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> > >
«D = O
2006
oo c
Q > @

Y E 2| oo ot rcushns s (HIRSe | vmasionens _ah_opt_proushina
< T o Cameactosppe spsne epave g o T st Cratissoos .
sh_opt_proushina (Mo ymonuammo<<f +|  Lkana aedopmaue 827 474 Q) _sh_opt_proushina (Mo ymonuammo<<M 4|  Llixana gedopmauyue 827.474
( % (A] Npumevanna {
5 1 (8] Aarumen m
(2] Ypawmenna - (5] Ypaenenma
@ "bok’=8nm @ "bok'=8um
@ ‘verh'=10mm @ “verh’=10um
$= Nluran nerwposarman crans $= Nwran nerwposannan crans
X Cnepean &R Cnepean von Mises (N#n2)
Q) Coepry B Coepry
% Cnpasa X Cnpasa 1002921920
1. Vcoawan Touxa L, Vicowan Touxs 919397440
< [@ Bobuiuxa-Borranymsl URES (mm) +-[R Bobeiuxa-Bumanyrsl
wymel sy o-{@) Bopes-Bumamynl | 835072360
l @ st i
1219e-002 2 [@) Bopes-Bommyms3 1
it 3 :::'e:-smnym 668024040
. 99720.003 @ wss . 585299560
€ () eskows s 01775120
B8 3epranshoe orpaxermel . 8.9640-003 R Zepransnoe orpaxcenmel
S @wes . 77500008 - @wss bt
& (ka6 & O ekwss " maneiso
QR 3epranshoe orpaxenme BE4So.00 108 3epransnoe orpaxenel
L 251201720
5.540e-003 i
_:J | oz E' I 167677250
- - 84152790
o - . 3324e.003 7 ] 5
[ 628321
T~ 2218003 T~
@ Uccnegosanme 2 (-Mo ymonuanmio-) 1108¢.003 Q¥ Uccneaosanme 2 (-MNo ymonuanmro-) =S Tionsn Toryuo0TC 241275 200.0
£ Hactpoiiku §e3 Hacrpoiine
8 _ah_opt_proushina (-[SWiAluras nerupoe! 1.000e-030 _sh_opt_proushina (-{SW]/lutaa nerwpoe}
T3 Coeanmenna T3 Coeannenna
Kpennenua Kpennerma
§28 3adurcuposanmbii-1 ¥ 3admkcuposannei-1
= (& Briewnmne Harpyskn () Brewsmme narpyskn
& Cuna-1 (Ha obwext: 7000 ) & Cwna-1 (Ha obwexs: 1000 N3
 Cena cens
|- Napamerpu pesynsraros |~ Mapamerpes pesyneraros
- (falPesyurares Bal Pesyamrares
R Hanpaxenviel (vonMises) [ tanpmmerveel (-vonMises-)
lepemeuenmel ( 8 Nepemewyenmel (-Pacnonoxenme pes]
B Aedropmanpal (-3 R Aedopmauyesl (-keusanenr-)
&' 33nac npounoc: 8" 32nac npousocrwl (-FOS-)

{ Mz dzsCf 280 { Ik zsC Y 2190
4ty ddndded? dzOf oW 3 J dzd 2

| MpocMOTP NepeMeHHbIX | MpocMoTp Tabnuus! | MpocMOTP PE3YNLTATOE E] W kj}

CBoit onTuMmzaLm. 10 u3 11 cLueHapues 3aBeplueHbl YenelwHo. Ka4ecTso uccneaosaHna npoekTposaHus: Mpybo

Tekywan | HauanbHaa | Ontumancran (0)

bok U SOmm SOmm Srm

verh U 40MmMm 40MM 100m

MuHMManeHbii 2anac npoysoctii | = 2.000000 8.607660 8.607660 2429277

Maccal MuHUMHINpOBaTE 0.823369 0.828869 0.443588

t dmMizdebCj BWdz! IsOIsT BflsddsdL Oy

MU P~
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A. A eqbaqr

% _ah__opt_proushina.SLDPRT

¥ BKNIOUMTB CKPBITHIE TENa/KOMMOHEHTbI

[_] Co3aaTb hYHKLUMIO LIEHTPa TSKECTH

[_| OToBpaxaTb Maccy cBapHOro Wwea

CoobluaTh 3HaYEHNA KOOPAMHAT
OTHOCUTENBHO:

- o yMon'

Maccosble xapakTepucTiku: _ah__opt_proushina
Kordurypawma: Mo yMonyaHuio
CuCcTEMa KOOPAUHAT: - M0 YMONYaHMIO —

MnoTHocTs = 7300.00 KMNOrpaMMos Ha KybBiqecku
Macca = 0.46 KunorpamMMos
Ofbem = 0.00 kybuyeckme MeTpsl
Mnowanb nosepxHocTi = 0.01 KBaapaTHbIE METPE
LleHTp Macc: ( MeTpbl )

X =0.00

Y =0.00

Z=0.04
(OCHOBHbIE 0CH MHEPLIAM M OCHOBHBIE MOMEHTbI MHE|
LleHTp Macc

Ix = (0.00, 0.00, 1.00) Px =0.00
Iv = (1.00, 0.00, 0.00) Py =0.00

{ Mk dzELORfser j ROLOCkjtedmsdSd il

v OB &diyQ LZd IsOIsT f)f)dzj o Gdzadi"y Aty dlz¥

BB tvteso dzd f Ot
rls m 1 M 2 I omho, °

-1 -1 0.46 2.34
+1 -1 0.58 2.43
-1 +1 0.63 .61
+1 +1 0.83 8.19

1
s

ANWNR=ET
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OnTuMmn3auusa nsgenusa Ha OCHoOBe MeToa NnonHoro nepebopa

PacluvpeHHas matpuya nnaHa Macca uagenua Koatduument 3anaca
no BapuaHTam NPOYHOCTU MO BapuaHTam
1 -1-11 (0.46) (234
|5 2 = 1058 243
X= M= K =
1 -1 1 -1 0.63 i 861
X { O 1083, \8.19)
Pacyet ko3hmuuneHToB ypaBHeHUA perpeccum
YpaBHeHue maccel YpaBHeHue koadhuymneHTa
i 3g-~~~" ""“'"1'”7”
BM=X M BK =X K
BM! = (0.625 0.08 0.105 0.02) BK' = (5393 —0083 3.007 —0.127)
Mpoueaypa perucTpayui KpUTepUA KayecTea U COOTBETCTBYHILLMX 6
emy NapaMeTpoB U MHLIX NoKasaTenei Kmin = 10
KMIN(K ,PM,PK ,x1,x2) = |Kmin « K
xxl « x1
w2« x2
mm <« PM
kp « PK
{Kmin
xxl
KMl « | xx2
mm
| kp

Mpoueaypa MUHUMM3ALMM MACCHI W34 ENnA
PM PK = |for 1= 0.100
xl « -1+ 0.024
for j € 0..100
2« -1+ 0029
PM « 0.625 + 0.08-x1 + 0.105-x2 + 0.02-x1-x2
PK < 5.393 — 0.083-x1 + 3.007-x2 — 0.127-x1-x2
K «PM
KOmin « KMIN(K .PM,PK .x1.x2) if PM < Kmin
Kmin < K0min

0.0

KOmin

tdmzdzsSdBRJdzc ftoesctcOBBB S Isdc

s 120
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I'Ipoqe,uypa MWHUMW3aUMK MHTErpanbHOro Kputepnua Kayectea
PM_PM_2(Mmin PKmin) = |for i< 0..100
x1 « -1+ 0021
for j € 0..100
2« -1+ 002
PM « 0625 + 0.08-x1 + 0.105-x2 + 0.02-x1-x2

PK « 5.393 — 0.083-x1 + 3.007-x2 — 0.127-x1-x2

~

£ 0.5
7 PN \¢ 7 32
e (B )L ()
\ Mmin \ PKmin )

KOmin « KMIN(K ,PM,PK .x1,x2) if K < Kmin
Kmin « K0min

0.0

KOmin

Pe3yﬂbT8Tbl MWHUMW3aUMK MHTerpanbHoro
Pesyanarbl MWUHUMW3aUM MaccCel n3genna

KpUuTepua Kayectea

REZ = PM_PK REZ1 == PM_PM_2(0.46,2.342)
75 N\
f 0.46 \ !,' 0 \.:
=1 ez
=] =1 REZ1=| -1
0.46
| ' 0.46
\2.342) {2342/

{ Mz dzsXte8Bisdy j dadj ddMisddzc O fiesd

Il sdzkyj degde” | tojLbEzdz sOI™ ftsLotsdzvs Is
ZHtso dzj Iso tsldctey jjAss eo@ndpflyy d3 ¢ ftoesj Sz, 1 &
M by¢d Ltejddw CtBftesdizdmmdsets ff sH
dets ftesmdzj Hdls! dz2O0 cOWdSESOrn WEkdS yd?2
misd .

ANBstodddtetse Odzd | CodW deztcOYyd 2 ftcd da(
dLHJjddw

t OmMmMdstsIstej dedzr 2 @ Madzz yO?2 ~n Ot OCIs] toj
CsdWdekztcOydwvr f OtcOdi3j stetsea. 1 0 ftOC
MowL Odgr, vyl IstejBlzjls 99 jHjddYy fdf
Il COyjMmlseoj ftodd3j tcO tcOMmMiB tetzy §iz &6 =1
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e 25
% (05) ©n

7
06\‘?6‘ & \qi\:\
= @
s

@

5
Z(D2)

(P

120 25
(D3) o L (4

t Mz dzc€EMBPL olststesets dL HJ dzdw
rdzw EzCOL Odzdw oL OddsMmewL j2 f OttOd
o0dzdw odLEZO&ZJL Jtetso Ols fsLdyde c¢vutk
G dzOo dzscts d3j dz¥ OFC Is d dsdw didg Ha{ @ le' ( ol dgs |

Bcraska | WHCTpYMEHTBI ] Simulation  ANSYS 14,0  3DVIA Compose

—_— TB 1 A | 2 | D) N - SolidWorks Explorer... 3
% I ” 'g I; .$ ” e I 2 @ ‘ DriveWorksXpress... L
(W ) @ DFMXpress...

ﬁ SimulationXpress...

% prihvat_2 (Mo ymonuanuo<<llo =

£5: | FloXpress...

i A MNpumeyannsa
u P 2 | #3 SustainabiIiHXgress...
~~~~~ {»’o| Adatunkn
_l YpasHenuna Bzaumoceazu 3
<<<<< § Jutas nermposaHHas cTanb B | Vismepws...
® Cnepe,qu §E MaccoBbie XapakTeEpUCTHKM..,
_____ \<> Ceepxy : (%3] | Ceoiictea ceuenns...
RN 4 MpoeepuTs...
.5 Cnpasa ™
MpoBepka reoMeTpum...
& I-' P e !,3 CratmcTika 3nemMeHTa
: NCTH HT3...
ENAN L FInarverd 1 < _—

3 | Ypasrerma..

Mz deBX 58S dzs yj dedj BYyd2 ¢utsl
I lsCter oh jdimw fted {Istsdd tsCdzj Mz
wBsfmewird (tedf. 36)
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Er—————
420 et

3 @|E| |E| ¥ OTduneTpPoBaTE BCE nons B

Hms 3nauenne | YpaBHeHne Pi
=] FrnobanbHble nepeMeHHblie

“verh_pol” =Di@es_151 v
=] SnemenTbl

[ dMEzdt&CB60dd ] ddjd §Jt] d3d

l sdzdz” 2 f jted ud dz2 99 tHJBED dd@d dizt8
LOJ sdIlsy, ybt MmMtejHd cdztseBOdz dz@ » J
Hod, ©T"HJjdzjdedzr §j vyojlssd3z. 7 dzOyd dedw
ftcdo jHjdzeder @3 & t©WOLHjdzj cuLtcOodzj dedWw e
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T

=

@ 1§| |§ @ OtdmnbTposaTH BCe Nons @ el

C

Hmn 3nauenne [ YpasHenne PaBnaerca 3amerKn ’ ® ‘
|=| rnobanbHbie nepeMeHHbIe
= D2@es_15" Sm
= "D6@es_15" 12.5mM MonoBMHa PaccTOAHUSA MEXAY
="D1@es_16" SMm
="D2@es_16" Sham - SKCOpT...
= D3@es_15" 12.5mm :
_ |[=Di@sku”_ |6.25mm ﬁ Cnpaska 3
="D1@vv15" 15MM
= "verh_pol” Stam
= "verh_pol” SMM
= "niz_pol” St
=(35-2*"Dl1@es_15) /2 12.5mm
= "rad” 12.5mM
="D8@es_15"/2 6.25m
="D1@vv15" 15MM
MepecTpaunsaTtb X ABTOMaTHHECKMIA NOPAAOK
a:f:ﬁg:qew Yrnosble eanHuLb: :] I e
— CBfA3b C BHEWHUM
— daitnom: Y

{ dNzdtks&® 2 (dLB' Issydnd Bsiy i

 Odzj j] ftesosHddB Wsted3dteso Odzdj S wdeW d¢

| A B c D E
1 Tabnuya napameTpos ana: prihvat_2

: et : i i -

o- % prlhvat 2 Konqmrypauun(u) é @3"

E] . Ta6nuub| 2 3 =]
IR ] 72671ua napamerpos I FAR Moymonuawwo i 1500  5.00
----- [‘,-‘Xff Mo ymonyaHuto [ prihvat{ 2 4 "1 5.00; 5.00 ‘
5 1500] 500 /
63 5.00: 13.00 7
7 [2 15.00! 13.00
8 7
E
10 8 EN FRE
4 4 » M| nucrl /2 4 /

{ dfMzdsSj BRYUjd CdidcbkieOy:

<
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A. A eqbqc

@ Mo Tabnuue napameTpos co3aaHbl CREfyOLLME
¥ koHpurypaummn:

E Tabnuua napameTpos
~~~~~ {;L-ﬂ « Mo ymonyanumio [ prihva

1.00
2.00
3.00
4.00

t dMzdzBEsB8®N jdzgdJ 8 ML HOdzdzr = €

Il sistesjdeder | CStsdWdekzteOydd s OL Odg

=% prihvat_2 Kondurypauma(u) (4)
1-{5) Tabnuuer
. '.BR Tabnuua napamerpos
o1

t M dzeEsdDdcteOoydd dL Hj dd

<
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[

Odzdz" § 5 dqLHjdds fohmd sfksdBdL Oyd

SEIRI® (e »
pae

[
£

i O DO e PO e OO o O

]-~@ Bobbiwka-BeiranyTel -

j@ Bobbiwka-BeimanyTe2

.35 Mnockocts?
]-»@ Bobbiwka-BeiranyTe3

3-4@ Beipes-BoimanyTsl

o-[@) Boipes-BuimanyTs2

o-[@) Avamerp otsepcrua ©17.0 (17
o-[@) Anamerp otsepctua @17.0 (17
0@ Anamerp oteepctia ©25.0 (25
0@ Avamerp oteepctua 3250 (25
@) ®ackal

@ Dacka2

Rl

N Dackad ]

@ prihwvat_2 {-[SW]/luTaa neruposat
73 Coeaurenna

g;g Kpennenua

Qf JadukcuposaHHeli-1

x@ JauKCHPOBAHHBIA LAPHUP-
(] BHewwHue Harpyzku

----- 4 Cuna-1{:Ha obvekr: 7000 Ni)
% Cetka

|~ Napamerpel pesyneratos

(i) Pesyabrarb:
WHanpﬂermel(-vonMises-)
u‘ Mepemewennel (-Pacnonox
ueﬂecpopmauuql (-3kBMBANEHT

| PP

{i\l3anac npounocinl (-FOS-)

Wma mopenu: prinvat_2

Mma uccnefosaHna: copyt

Tun anopbl: 3anac NPOYHOCTM 3anac NPoYHOCTM

KpuTepuii : ABTO

Pacnpepenerue sanaca NPoYHOCTH. MiH. KO3hPMUMEHT 3anaca NPOYHOCTH = 2.9

FOS
1 306.04
119745
1 088.86

. 98027

871 67
763.08
[Makc: |1 306.04 ‘
£54.49
. 54590

. 4373
. 32872
. 22013

111.54

295

{ M dz6C Y 40 Cot YW dyuydjdso L ofc

&% Maccosbie xapakTepucTuki Nl ]
i %

% prihvat_2.S5LDPRT

|J1epeonpenem1'b Maccosbie xapamepucmm.;d |, NepecunTats :‘

# BKAIOYHT CKPBITLIE TENE/KOMMOHEHTHI

[ Co3paTb yHKLIMIO LEHTPA TRXKECTH

[} OTobpaxaTh Maccy cBapHoro wsa

CoobliaTh 3Ha4eHns KoopauHaT

== M0 YMONYaHUIO —
OTHOCUTENBbHO:

MaccoBble XapakTepucTuiki: prinvat_2
KoHdurypawis: 6
CucTeMa KOOPAWHAT: — MO YMONYEHMIO —
MnoTHocTe = 7300.00 KMNOrpaMMoB Ha Kybudeckuin MeTp
Macca = 1.83 Kunorpammos
Ofbem = 0.00 kybuueckme meTpbl

Mnowaab nosepxHocTk = 0.06 KBaapaTHbIE METPbI

LieHTp Macc: { MeTpbl )

X =-0.04
Y =0.03
Z=0.02

OCHOBHbIE OCH MHEPLUW M OCHOBHDBIE MOMEHTEI MHEPLUM: ( KUNOrpamMMoB * KBa)
LIeHTp Macc

Ix = (1.00, -0.05, 0.00) Px =0.00

Iy = (0.05, 1.00, 0.00) Py =0.01

1z = (0.00, 0.00, 1.00) Pz =0.01

MoMeHTB! uHepLym: ( KMNOrpaMMoB * KBaapaTHbIE METPbI )

t dMzdzELOMMBO YlsdddL Jiese OdzdztsG s
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|prihvat 2-1@assm P2

ML ZEEOMBO 6B sa
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